Labour reported that in 2014 over 1.3 million migrants from more than 40 nations worked in Thailand with documentation. The majority of the migrant workers came from Burma, Cambodia and Lao People's Democratic Republic (Lao PDR) 2) .
This surge of migration is challenging the health of migrant workers, with potential increase of a demand for healthcare services 3) . Most migrant workers are employed in low-skilled jobs and their living and working conditions are generally poor 4) . Case studies report general malaria 5) and tuberculosis (TB) 6) among migrant workers in link with their low socioeconomic status. The nationwide surveillance of diseases among foreign residents started in 1996 in Thailand. It revealed that the Industrial Health 2017, 55, 67-75 healthcare use among migrants for malaria, was more than 10 times higher than the general Thai population in the first ten years 7) .
Thailand has developed two health protection plans for migrant workers. One is a social security scheme for documented migrant workers who are working in the formal private sector. Another program is Compulsory Migrant Health Insurance Scheme for registered migrant workers, undocumented migrant workers and their families who came from Burma, Cambodia, and Lao PDR who cannot participate in the above mentioned scheme. Migrant workers are required to have health insurance from at least one of these two programs 8, 9) .
The regional integration framework launched by the ASEAN Economic Community (AEC) at the end of 2015 is expected to enhance mobility of workers among ASEAN countries 10) . Disease prevention programs considering migrants' disease pattern and healthcare use are in need.
The objective of this study was to investigate healthcare use for communicable diseases among migrant workers in comparison with Thai workers in Thailand.
Subjects and Methods

Data collection
We analyzed healthcare use among migrants and Thai nationals aged 18 to 59 years old working in Thailand, using a nationwide hospital patient record. Data on healthcare by disease category, age, gender, nationality, marital status, occupation, place of residence (rural or urban), and region within Thailand where they lived were collected from the 2011 National Epidemiological Surveillance System, performed by the Bureau of Epidemiology, Department of Disease Control, Ministry of Public Health. This data consisted of 2,526,749 cases covering all patients having one or more of 84 selected diseases throughout the year in all public and private hospitals and clinics. The National Epidemiological Surveillance System is a mandatory reporting system that uses the Morbidity Notification Card 506 (form 506), regardless of the patient's nationality and legal status.
The gross number of the working population (Thai citizens and foreigners) living in Thailand was obtained from the 2010 Population and Housing Census, National Statistical Office, Ministry of Information and Communication Technology. The Population and Housing Census data was collected from all the members of each household living in Thailand; Thai people residing in Thailand on the census date and foreigners who had been living in Thailand for at least three months prior to the census date. The census data included information on gender, age, occupation, and nationality.
Subjects
803,817 cases of healthcare use by workers aged between 18 and 59 reported between January 1 and December 31, 2011, were considered possible subjects for this study. The minimum number of cases necessary to provide a 95% confidence interval (0.8, 1.2) under the null hypothesis was calculated at 4,800. More than 4,800 cases were found in 14 communicable diseases (i.e., diarrhea, dysentery, food poisoning, TB, sexually transmitted infections (STIs), dengue (dengue fever, dengue hemorrhagic fever, and dengue shock syndrome), varicella, herpes zoster, viral hepatitis, hemorrhagic conjunctivitis, malaria, influenza, pneumonia, and fever of other and unknown origin).
Variables
Subjects were classified into two citizenship categories: Thai and non-Thai. Measured sociodemographic variables included age, gender, nationality, marital status, occupation, place of residence (urban or rural), and region. Study subjects were classified into three age groups (young adults: 18 -24 years, adults: 25 -39 years, and middleaged adults: 40 -59 years), two gender groups (male and female), four nationalities (Burmese, Cambodian, Laotian, and others), four marital statuses (single, married, divorced/widowed, and unknown), three occupational groups (farmers, laborers, and others), two areas of residence (urban and rural), as well as five regions (Bangkok, central (excluding Bangkok), north, northeast, and south). The 14 diseases were coded according to the ICD-10 system.
Statistical analysis
Sociodemographic characteristics were compared between migrant and Thai cases reported in the 2011 National Epidemiological Surveillance System data using a chi-square test. The relative risks (RRs) and 95% confidence intervals (95% CIs) for healthcare use due to 14 communicable diseases were calculated to compare the cumulative incidence between migrant workers and Thai workers, using the Thai workers as a reference population by gender, age group and occupational category. RRs 11) and 95% CIs 12) were calculated with the following formulas:
Where CI m and CI t were cumulative incidence among migrant workers and cumulative incidence among Thai workers which were calculated with the following equation: Migrant workers without disease are represented by n 1 − x 1 , x 1 was migrant workers with disease, n 1 was the total population of migrant workers, n 2 − x 2 was Thai workers without disease, x 2 was Thai workers with disease, and n 2 was the total population in Thai workers.
The population by age group and gender was obtained from the 2010 Population and Housing Census. The occupational categories and genders of the total population were calculated by applying the same proportion of categories and genders for migrant and Thai cases of 2011 National Epidemiological Surveillance System Data.
Ethical approval
This study was reviewed and approved by the Ethical Review Committee of the Tokyo Medical and Dental University (No. 1779). Official permission to use data from the National Epidemiological Surveillance System was obtained from the Bureau of Epidemiology, Ministry of Public Health in Thailand. Table 1 shows the distribution of sociodemographic characteristics for migrant and Thai workers. Workers aged under 40 years stood at 81.1 percent of migrants and 49.1 percent of Thai. Among the migrant workers, the three largest national groups were Burmese (71.0 percent), Cambodians (17.3 percent) and others (6.8 percent). Farmers were 9.2 percent of migrant workers and 41.9 percent of Thai workers. Looking at the region of Thailand where they lived, fewer migrant workers lived in the northeast (2.3 percent) compared with Thai workers (36.0 percent).
Results
The five most frequently reported diseases among migrant workers were diarrhea, followed by malaria, fever of other and unknown origin, TB and STIs. Among Thai workers, diarrhea, fever of other and unknown origin, hemorrhagic conjunctivitis, food poisoning, and pneumonia were the five most frequent diseases. Table 2 shows the RRs of 14 diseases by healthcare use among migrant workers compared by gender with Thai workers. Among migrant workers, the risks of healthcare use were high for TB (male, RR = 1.41; female, RR = 2.33), STIs (male, RR = 2.39; female, RR = 1.64), and malaria Table 3 shows the RRs of 14 diseases for migrant workers compared with Thai workers stratified by age group. Healthcare use for TB and malaria was high among all age groups in both male and female migrant workers. Young female adults, adults and middle-aged male adults were at higher risk of STIs. Table 4 shows the RRs for healthcare use comparing migrant and Thai workers by occupational group. Healthcare use due to TB was significantly high only among laborers (male, RR = 1.41; female, RR = 2.55). The risks of healthcare use by migrant workers for STIs was higher among laborers (male, RR = 2.07; female, RR = 1.35) compared with Thai workers. Healthcare use to treat malaria in migrant workers was high (among all occupational groups) compared with Thai workers, revealing a greater risk among farmers (male, RR = 18.26; female, RR = 25.49).
Discussion
Using hospital-based data records, this study revealed the most frequent occurrences of communicable diseases among the working population. Healthcare use by migrant workers for diarrhea, dysentery, food poisoning, dengue, varicella, herpes zoster, viral hepatitis, hemorrhagic conjunctivitis, influenza, pneumonia, and fever of other and unknown origin was lower. However, healthcare usage for TB, STIs, and malaria was higher among migrant workers compared with Thai workers. The risk of healthcare use for TB and STIs was high among migrant laborers, and the risk of healthcare use for malaria was at the greatest risk among migrant farmers. This study revealed the nationwide pattern of healthcare use for workers aged 18 to 59 years, regardless of nationality and legal status. Data were collected from all national and private health facilities in Thailand using standardized reporting based on disease surveillance guidelines. This surveillance covers only cases of patients who visited healthcare facilities. The number of the cases from this passive surveillance system might be underreporting the actual occurrence of communicable diseases.
According to the annual incident statistics shown on Annual Epidemiological Surveillance Reports 13) , there
were no big outbreaks of some specific communicable diseases in 2011. Incidence rates in 2011 of diarrhea, dysentery, dengue, viral hepatitis, hemorrhagic conjunctivitis, malaria, pneumonia, and fever of other and unknown origin were within a range of ± 10% of their 10-year averages from 2005 to 2014. Reporting of food poisoning was − 16.0% of its 10-year average. Incidence rate of varicella fluctuated by years and its incidence in 2011 was 22.4% of its 10-year average, however it was within fluctuation. Incidence rates for TB, STIs, and herpes zoster, there has been a gradual, steady increase in 10 years, but no outbreaks were reported. There was an outbreak of influenza in 2009 and 2010, but in 2011, the incidence was just 11.5% larger than the 10-year average. Some fluctuations of incidence rates were observed, however, their influences to the statistics in 2011 were regarded as minimum. Healthcare use due to TB among migrant workers was high compared with Thai workers in all age groups. Over 90 percent of migrant workers in this study came from three neighboring countries. Burma, Cambodia and Lao PDR have a high TB burden, with prevalence rates of 457, 668 and 464, respectively compared to a TB prevalence in Thailand of 236 14) . Migrant workers are required to submit a health certificate when they first apply for a work permit for Thailand. For TB in particular, work permits are issued to new applicants only if their disease is inactive 15) .
The RRs of healthcare use for migrant workers due to TB was significantly higher only among laborers. Migrant laborers typically live with others from their home countries in crowded and poorly ventilated rooms 16 -18) , which increases the risk of TB exposure and transmission. Migrant workers except farmers (laborers and others) were at higher RRs (RRs 1.35 -5.47) for STIs. Previous studies in Thailand have shown that migrant workers are more likely to engage in risky sex, including having multiple partners, visiting commercial sex workers and inconsistent condom use 19, 20) . These high-risk sexual behaviors would explain the high RRs for STIs among migrant workers. Migrant farmers, on the other hand, were at high risk of contracting malaria. Certain agricultural activities increase risk of malaria 21) . Malaria is prevalent in the thick, dense forest areas of provinces along the Thai-Burma and ThaiCambodia borders 22, 23) , and 95% of the migrant farmers in this survey lived in such provinces. In Thailand, the Royal Decree B.E. 2522 prohibits foreigners from engaging in 39 types of work, including that of farmer 24) . A small proportion of farmers among the migrant worker study subjects and high concentrations in risky areas are probably a reflection of the law. Among migrant workers, the low RRs for dengue could also be explained by looking at where they lived. Dengue transmission intensity was the highest in northeastern Thailand 25) but only 2.3 percent of migrant workers lived in the northeast, while 36.0 percent of the Thai workers lived there, in this study.
Healthcare for common diseases in Thailand, such as diarrhea, food poisoning, and pneumonia, was at a lower level among migrant workers compared with Thai workers. This pattern of healthcare use among migrant workers may be due to a poor understanding of health insurance 26) , language barriers 3, 26) , and/or poor understanding of when to seek for professional healthcare 3) . Previous studies of migrant workers in Thailand reported that their most frequent health-seeking behavior was for self-care 27, 28) .
Health promotion and disease prevention programs using people's own language work effectively in multiethnic and multi-language contexts 29, 30) . Ministry of Public Health and International Organization for Migration launched Migrant Health Program in 2003 in some provinces of Thailand where trained workers provide supports including linguistic services to help migrants to obtain health information, basic health prevention, and healthcare services in the communities. Increased use of antenatal care and vaccination is observed in the communities where migrant health program is installed 31) . However, the study showed higher risks of communicable diseases of migrant workers. Disease prevention programs considering risks for communicable diseases among workers should be developed to meet the needs of migrants.
In conclusion, this nationwide study revealed increased healthcare use among migrant workers for TB, STIs, and malaria. The risk of disease differed according to occupational group, with a high risk of TB among migrant laborers and a high risk of malaria among migrant farmers.
